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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



(57) [Claim(s)] 

[Claim 1] Have the metal-insulator-semiconductor structure which has a thin semi-conductor layer 
between the source and a drain, and are in contact with one front face of a thin layer where this thin 
** half conductor layer was made from the insulating matter. The thin layer made from this 
insulating matter touches the conductive grid in the front face of the another side. In the thin layer 
field-effect transistor (TFT) of the multi-conjugation organic compound of the molecular weight of 
specification [ this thin ** half conductor layer ] which consists of a kind at least The above- 
mentioned multi-conjugation organic compound has [ that the above-mentioned multi-conjugation 
organic compound includes at least eight conjugated bonds, ] about 2000 or less molecular weight, 
And the thin layer field-effect transistor characterized by consisting of the insulating organic 
polymer in which the thin layer made from the above-mentioned insulating matter has the specific 
inductive capacity of at least 5. 

[Claim 2] The transistor of claim 1 in which the above-mentioned insulating organic polymer has the 
specific inductive capacity of at least 6. 

[Claim 3] Claim 1 whose above-mentioned insulating organic polymer is polyvinyl alcohol, or 2 
transistors. 

[Claim 4] The transistor of any one publication of claim 1-3 whose above-mentioned insulating 
organic polymer is a cyano ethyl pullulan. 

[Claim 5] The transistor of any one publication of claim 1-4 in which the above-mentioned multi- 
conjugation organic compound has the conjugated bond of at least 10. 

[Claim 6] The transistor of any one publication of claim 1-5 which has a sufficient number to set the 
mobility [ organic compound / above-mentioned / multi-conjugation ] under the electric field effect 
to 10-3cm2V-ls-l at least of conjugated bonds. 

[Claim 7] The transistor of any one publication of claim 1-6 as which the above-mentioned multi- 
conjugation organic compound is chosen from the following. 

- Aromatic series polycyclic hydrocarbon-type which has the condensed ring of the conjugation 
oligomer -4-20 constituted by this or the unit contains the phenylene group permuted or it does not 
permute and which carried out alt. condensation or carried out alt.**** peri condensation Polyene of 
H-C(Tl) =C(T2) r-H (Tl and T2 express a hydrogen atom or a low-grade alkyl group independently 
here, and r is the integer of 8-50.) 

- Conjugation oligomer in which the repeat unit includes at least one 5 membered-ring heterocycle. 
[Claim 8] The transistor according to claim 7 in which the above-mentioned conjugation oligomer 
includes the phenylene unit of the following type (I). 
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(I) 



n 



(2 and Zl show R" 1 or R" of H, Cl(s), F, trifluoromethyl radicals, or nitro groups mutually- 
independent here.) Y' is -C(T1) =C (T2). It is C**C. - It is N (R'). N=N~C(R') =N«N=C(R')- is 
shown. Tl and T2 show H or low-grade alkyl independently, R' shows H, alkyl, permutation alkyl, 
aryl, or a permutation aryl group, n' is zero or the number of 1, n " is zero or the number of 1, and n 
is the integer of 3-12. 

[Claim 9] The transistor of claim 8 Zl indicates a hydrogen atom to be. 
[Claim 10] The above-mentioned aromatic series polycyclic hydrocarbon is the polycyclic 
compound which is the following formula (II) and which carried out alt. condensation or carried out 



(That is, it corresponds to molecular formula C4t+10H2t+8, and t is the integer of 2-15) A transistor 
according to claim 7. 

[Claim 1 1] The transistor of claim 7 whose conjugation oligomer including the above-mentioned 
five membered ring heterocycle is the oligomer of the following type (III). 
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R ' 



-< Y ) 



X 

& fit A 




(X and X' shows O, S, Se, Te, or -N(R)- independently here.) R shows H, alkyl, permutation alkyl, 
aryl, or a permutation aryl group. Rl, R2, R'l, R'2, R'3, and R"3 independently of** H, CI, F or - 
CF3, -N02, -CN, three -COOR(s), -N (R4) (R5), Alkyl, permutation alkyl, aryl, permutation aryl, 
and alkoxy ** show the Pori alkoxy group. R3 shows alkyl, a permutation alkyl group, or a metal, 
and R4 shows H, alkyl, or a permutation alkyl group. R5 shows alkyl, acyl, or an aryl group, or the 
pair of Rl, R2, and/or R'l and R'2 becomes together, and it is the hydrocarbon group (partial 
saturation is sufficient as this) of bivalence. It is shown, or it interrupts and/or ends with at least one 
hetero atom - having **** - Y, Yl, Y2, and Y3 are -C(R') =C (R") independently. - It is C**C~ 
N (R f ). - The radical of N=N-C(R') =N- or -N=C(R> is shown. R' and R" show H, alkyl, 
permutation alkyl, aryl, or a permutation aryl group independently, a, b, a\ and b' are zero or the 
number of 1, or Yl can express annular or a heterocycle-like arylene radical. In this case, it is b= 1 
and a'=0, and s and t are the integers containing zero, among these not zero but m 1 of at least one side 
is one or more integers, several s, t and m' fill formula m f (second+t) =m, and m is the integer of 4-24 
here. 

[Claim 12] R f 3 and/or the transistor of claim 1 1 3 indicates R" of hydrogen atoms to be. 

[Claim 13] The approach using the transistor of any one publication of claim 1-12 as switching or a 

magnification element. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

The purpose of this invention is related with the thin film field-effect transistor (thin layer field- 
effect transistor) (TFT) both whose matter with which the semi-conductor and the insulator are made 
is organic substances. 

The field-effect transistor with MIS (insulator [ a metal / / / ] semi-conductor: 

metal/insulator/semiconductor) structure has the metal electrode called a grid, this electrode is given 
by one front face of the layer of the insulating matter, and it is known that the front face of another 
side of this insulating matter layer is covered in the layer of the semi-conducting material arranged 
between a current input edge and an output electrode (called the source and a drain, respectively). 
Addition of the potential to a grid makes electric field, and it is made, as for electric field, for a 
charge to appear in the semi-conductor near the insulating matter. That is, in the semiconductor 
region located between the source and a drain, a bridge is made, and this can be made into 
conductivity and, generally is called a channel. A transistor is called an enrichment mold, when a 
grid receives energy and a channel becomes conductivity. The principal current is because it 
increases when potential is added to a grid. BUROKU [ a channel operates without the electrical 
potential difference added to a grid, and / addition of the potential to a grid / channel current ] in 
other SHISUTERU. Therefore, this is called an impotence BARISSHUMENTO mold transistor. 
Generally the field-effect transistor of the classic metal-insulator-semiconductor structure generally 
called MISFET is made on a silicon substrate (strongly doped so that it may become conductivity). 
One front face of a substrate adheres to a metal layer so that a grid electrical potential difference may 
be added and it may get. An insulating silica layer is grown up on the other front faces of a substrate. 
This silica layer adheres to two metallic contact which constitutes a semi-conductor layer, and the 
source and a drain. The SOL and the drain may touch the insulating layer or may be arranged on a 
semi-conductor layer. 

It was proposed recently that the thin layer field-effect transistor whose semi-conductor is the thin 
layer of an organic polymer like polyacethylene is made. For example, refer to European Patent 
application 0 298 No. 628. In the transistor of this European Patent application, although the 
insulating layer is made with the classic mineral matter insulator (a silica, silicon nitride), using a 
polymer with an insulating property good for this purpose is also planned. However, the specific 
example of such an insulator or the embodiment is not indicated. 

If a semi-conductor organic polymer is placed and replaced with by the oligomer of predetermined 
molecular weight, it is also known that the mobility of a charge carrier (support) will be improved. 
That is, the TFT mold thin layer transistor whose semi-conductor is alpha-SEKISHI thienyl to which 
it adhered on the insulator constituted by the silica was indicated recently. Such a transistor is the 
basis of the electric field effect, and showed the carrier mobility clearly improved compared with the 
mobility observed in the device with which the place whose semi-conductor is a polymer (poly 
methylthiophene) corresponds. In the case of alpha-SEKISHI thienyl, the mobility of the carrier 
under the electric field effect actually amounts to 0.84xlO-3cm2V-ls-l. This value is 10 to 100 times 
the value acquired with the corresponding transistor which uses Pori (3 -methylthiophene) and an 
organic polymer like polyacethylene as a semi-conductor. For example, G. HOROBIITTSU et al., 
Solid State Refer to Communications, 72 volumes, and No. 4,381-384 pages (1989). 
It was found out now that the mobility of the carrier under the electric field effect is improvable 
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using the TFT transistor which combined the multi-conjugation organic semiconductor which has 
specific molecular weight (it differs from a polymer), and the insulating organic polymer chosen 
suitably. This invention makes it possible to improve the property of a thin layer field-effect 
transistor by this approach. Moreover, such a transistor can be made on account of the "completely 
organic" structure of a system on the flexible substrate made from formal substrate, for example, 
polymer matter, of arbitration. 

Therefore, the purpose of this invention has the metal-insulator-semiconductor structure which has a 
thin semi-conductor layer between the source and a drain. Are in contact with one front face of a thin 
layer where this thin ** half conductor layer was made from the insulating matter. This thin 
******** touches the conductive grid in the front face of the another side, and this semi-conductor 
sets to the thin layer field-effect transistor (TFT) of the multi-conjugation organic compound of 
specific molecular weight which consists of a kind at least. The above-mentioned multi-conjugation 
organic compound (a kind or two or more sorts) includes at least eight conjugated bonds, It is the 
thin layer field-effect transistor characterized by that the above-mentioned multi-conjugation organic 
compound (a kind or two or more sorts) has about 2000 or less molecular weight and consisting of 
the insulating organic polymer in which the thin layer of the above-mentioned insulating matter has 
the specific inductive capacity of at least 5. 

It was found out that not the only decision criterion of selection of insulating capacity of the 
insulating matter but the specific inductive capacity of an insulator must be taken into consideration 
so that the term of the following experiment might describe, desirable — the ratio of at least 6 — the 
insulating matter with inductivity is used. Selection of such insulating matter influences the structure 
of the junction (junction) layer of a semi-conductor, and this brings about the mobility by which the 
carrier has been improved. It should be considered that this invention relates to the combination of 
the organic semiconductor of a non-polymer and the polymer insulator of specific inductive capacity 
high enough from this reason. 

Polyvinyl alcohol (that by which the deposit was preferably carried out with crystal form) is 
especially mentioned as a useful insulating polymer. A good result is especially obtained using the 
thin insulating layer which consists of a cyano ethyl pullulan. The cyano ethyl pullulan as which, as 
for the cyano ethyl pullulan, it will be remembered that a pullulan and acrylonitrile are made to react 
under existence of an alkaline catalyst, and it is obtained, and is a polysaccharide derivative has the 
good solubility to various organic solvents, and has a good adhesion property to a substrate like a 
metal or glass. The cyano ethyl pullulan the manufacturing method is indicated to be by the U.S. Pat. 
No. 4,322,524 specification is marketed from Shin-etsu chemistry incorporated company (Japan, 
Tokyo). 

The use as a semi-conductor of a specific compound has various advantages (especially 
repeatability) compared with use of a polymer (this is the mixture of the macromolecule of various 
sizes as a matter of fact), such a specific compound ~ : with a easier activity than a polymer — 
generally it is more easy to dissolve them and it is possible to also make them evaporate or 
sublimate. In addition, manufacture of the amount polymer of giant molecules brings about a 
macromolecule with a defect (defect), and the number of defects increases with chain length, and 
brings about the mobility fall of especially a charge carrier. 

Since a semi-conductor has carrier mobility sufficient under the electric field effect, it is appropriate 
that it has at least eight conjugated bonds (a double bond and a triple bond are also possible) of a 
basis 10 few preferably. 

Preferably, 10-3cm2V-ls-l and the semi-conductor which is 10-lcm2V-ls-l at least are chosen for 
carrier mobility at least preferably under the electric field effect. 

Especially the compound chosen from the following among the multi-conjugation organic 
compounds which can be used is mentioned. 

- Or it has the condensed ring of the conjugation oligomer -4-20 constituted by this or the unit 
contains a phenylene group (you may permute) and carried out alt.condensation, they are 
alt.condensation and the aromatic series polycyclic hydrocarbon-type which carried out peri 
condensation. Polyene of H-C(Tl) =C(T2) r-H (Tl and T2 express a hydrogen atom or a low-grade 
alkyl group independently here, and r is the integer of 8-50.) 

- Conjugation oligomer in which the repeat unit includes at least one 5 membered-ring heterocycle. 
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Especially the thing that has the following type (I) among the conjugation oligomer containing the 
above- ment ioned phenylene group is mentioned. 




Y ' * 




(I) 



(2 and Zl show R" 1 or R" of H, Cl(s), F, trifluoromethyl radicals, or nitro groups mutually- 
independent here. -C(T1) =C(T2)- Y') - C**C- - N(R')- - N=N- - C(R') =N- - N=C(R> is shown. Tl 
and T2 show H or low-grade alkyl independently. R' shows H, alkyl, permutation alkyl, aryl, or a 
permutation aryl group, n' is zero or the number of 1 . n " is zero or the number of 1 . n is the integer 
of3-12. 

Especially the thing whose Zl is a hydrogen atom among the oligomer of a formula (I) is mentioned. 
When Zl set is not a hydrogen atom, it exists in starting material or can be introduced by the well- 
known method after an oligomerization reaction. 

Especially Para-polyphenyl type oligomer is mentioned among oligomer including a phenylene unit, 
and this can be made according to KOBACHIKKU (Kovacic), KOTCHI (Koch), J.Org.Chem.28 
volume, and the approach indicated by 1864-1867 pages (1963). 

Especially the polycyclic compound that is a formula (II) among condensed ring aromatic compound 
polycyclic hydrocarbons and that carried out alt. condensation or carried out alt.**** peri 
condensation is mentioned. 



( n ) 




That is, it corresponds to molecular formula C4t+10H2t+8, and t is the integer of 2-15. 
Especially the poly acene is mentioned among [ it is a well-known compound ] these. 
A polymer with a specific number of units can be obtained from conjugation oligomer including five 
membered ring heterocycle. Especially the thing corresponding to a formula (III) is mentioned. 
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R ' 



•< Y ) 



X 



-( Y 1 ) 



1 ' b 



# it A 



•( Y 9 ) 



2 ' a 




— 1 t 



R 



3 

( I ) 



m & a - 



IB 1 



(X and X' shows O, S, Se, Te, or -N(R)- independently here.) R shows H, alkyl, permutation alkyl, 
aryl, or a permutation aryl group. Rl, R2, R'l, R2, R'3, and R"3 independently of** H, CI, F or - 
CF3, -N02, -CN, three -COOR(s), -N (R4) (R5), Alkyl, permutation alkyl, aryl, permutation aryl, 
and alkoxy ** show the Pori alkoxy group. R3 shows alkyl, a permutation alkyl group, or a metal. 
R4 shows H, alkyl, or a permutation alkyl group. R5 shows alkyl, acyl, or an aryl group, or the pair 
of Rl, R2, and/or R'l and R'2 becomes together, and it is the hydrocarbon group (partial saturation is 
sufficient as this) of bivalence. or it interrupts and/or ends with at least one hetero atom — having — 
**** - being shown - Independently Y, Yl, Y2, and Y3 - C(R) =C(R")- - C**C- - N(R> - N=N— 
C(R') =N- or - The radical of N=C(R> is shown. Independently R* and R M H, alkyl, Permutation 
alkyl, aryl, or a permutation aryl group is shown, a, b, a 1 , and b f are zero or the number of 1 . or Yl 
can express annular or a heterocycle-like arylene radical. In this case, it is b= 1 and a-0. s and t are 
the integers containing zero, among these not zero but m 1 of at least one side is one or more integers. 
Several s, t and m 1 fill formula m^second+t) =m, and m is the integer of 4-24 here. 
In the oligomer of a formula (III), the alternation of Unit A and A* can be carried out regularly, or 
they may not be so. In addition, the substituent and/or hetero atom of a unit can differ from each 
other in one given oligomer. 

The heterocycle oligomer of a formula (III) It is on June 8, 1989 with the name "the manufacturing 
method of the oligomer of the aromatic series heterocycle by the oxidative coupling of low-grade 
oligomer". SENTORE National Di RA RUSHIERUSHIE By SAIENTIFIKU (C. N.R.S.) The 
approach indicated by the France patent application No. 8907610 for which it applied, or the 
European Patent application No. 90.401576 for which it applied in parallel with this on June 8, 1990 
is followed. By the oxidative coupling reaction It can be made from a corresponding monomer or 
low-grade oligomer. 

This process consists of obtaining the corresponding oligomer which gives an oxidative coupling 
reaction with low oxidation potential, and has the repeating unit of a twice [ at least ] as many 
number as this compared with a start object rather than it can set the starting material dissolved in the 
water-immiscible organic solvent for a polymerization reaction. Especially an oxidization-coupling 
reaction may be attained with the help of Lewis acid or Broensted acid. FeC13, MoC15, CuC12, and 
RuC13 are mentioned among Lewis acid, and it gets. The oxidation-mineral acid 4 among Broensted 
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acid, for example, H2SO, and HN03 and HC104 are mentioned, and it gets. An oxidative coupling 
reaction may occur by anodic oxidation in the electrosynthesis cell operated again in the organic 
solvent containing start oligomer and the quality of electric field. For example, the inert electrode 
dipped in the organic solvent containing start oligomer and an electrolyte is attached under churning 
to exactly sufficient anode potential to perform coupling, without progressing to a polymerization. In 
an insoluble case, the high-class oligomer formed especially carries out to a medium with the 
minimum potential with which a deposit is observed. An organic solvent can be chosen from 
benzene, a chlorobenzene, a chloronaphthalene, a methylene chloride, chloroform, and a 
benzonitrile. 

Especially the things mentioned are R'3 and/or a thing whose 3 [ R" ] is a hydrogen atom among the 
oligomer of a formula (III). R f 3 which is not a hydrogen atom, and/or R"3 may exist on the start 
monomer before oligomerization, or it can be introduced by the well-known method after 
oligomerization. 

Start oligomer is made from a corresponding monomer and/or low-grade oligomer by the well- 
known method, and it deals in it. : J. KAGAN et al. [ for example, ] (J. Kagan) who can be carried 
out according to the approach indicated by the following reference in the case of a thiophene 
derivative, J. Org.Chem., 48 and 4317, 1983 :J. KAGAN et al., Heterocycles, Vol.20, No.10, 1937- 
1940, 1983;J. KAGAN et al., Tetrahedron Letters, Vol.24, No.38, 4043-4046, 1983;J. Nakamura et 
al., Heterocycles, Vol.26, No.4,937 (1987) and Vol.27, No.7, 1731-1754, 1988;K. TAMAO et al., 
Tetrahedron, 38 (22), 3347, 1982;S. TASAKA et al., Synth.Met., 16 and 17, 1986;T. Kauffmann et 
al. (Kauffmann), Angew.ChemJnternat.Edit-, Vol.10, No.lO,741(1971);B. KURISSHU et al. 
(Krische), J. Chem.Soc, Chem.Commun., 1476(1987);D.D. Cunningham et al. (Cunningham), J. 
Chem.Soc, Chem.Commun., 1021(1987);R. Shabana et al., 30 Phosphorus, Sulfur and Silicon, 
Vol.48,239 - 244(1990);A. PERUTA et al. (Pelter), Tetrahedron Letters, 3461 (1989). The start 
monomer itself is well-known, or it can be made according to a well-known method. For example, 
please refer to the following, the European Patent applications 240,063 and 257,573, U.S. Pat. No. 
4,731,408, the France patent application 2,527,844 and M. KOBAYASHI et al., J.Chem.Phys., 82 
and 12, and 5717- 5723 and 1985. 

Generally, the transistor of this invention is made using a well-known method, and it deals in it. For 
example, the deposit of the metal layer which is glass or a thermoplastic polymer substrate and 
constitutes a grid on the selected substrate in which it deals is carried out by cathode sputtering or 
evaporation. A metal grid may be constituted again, the semi-conductor or organic conductor, for 
example, the conductive polymer, doped by altitude. Next, an insulating layer can be given in the 
form of the insulating polymer solution in an organic solvent, after that, a solvent is evaporated, or it 
is left and it is evaporated. The deposit of the insulating layer can also be carried out by well-known 
method like evaporation or spin coating again, next, a semi-conductor layer — evaporation — or a 
deposit is carried out in the form of the solution in an organic solvent, and then a solvent is 
evaporated, before carrying out the deposit of the semi-conductor, in order to carry out orientation of 
the semi-conductor molecule by the insulator-semi-conductor interface, it is based on a mechanical 
process (for example, brush cliff) or electrical treatment (for example, corona discharge) — well- 
known — an insulator front face can also be denaturalized by law. Finally, the deposit of the metal 
electrode which constitutes the source and a drain is carried out by evaporation. Or the electrode 
which constitutes the source and a drain can be directly given by the insulating layer, and a semi- 
conductor layer is given after that. The geometric-like arrangement of a transistor is arrangement of 
the arbitration corresponding to the application of a field-effect transistor, and it deals in it. 
Generally, an insulating layer has preferably 0.5-10micro (l-3micro) of thickness. The point that a 
film (this makes risk of breakdown small) can be obtained comparatively easily is one of the 
advantages of polymer use. 

The deposit of the semi-conductor is carried out in the form of a layer with a thickness of 20-200nm. 
Generally, the deposit of the semi-conductor is carried out in a neutral (nonionic) form, without 
adding a dopant. However, supposing it wishes, a dopant can be added by the usual approach. 
The transistor of this invention can be used for all the applications of thin layer field-effect 
transistors, such as switching and magnification. This use is a part of this invention. 
It is not limited by this although this invention is illustrated according to the following examples. 
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Example 1 The used substrate is a lcmx2.5cm glass plate. By sputtering, the deposit of the golden 
strip is carried out and a grid is formed. The deposit (1ml solution placed using the Hamilton 
syringe) of the insulating polymer is carried out in the form of a solution, and then the neglect 
evaporation of the solvent is carried out. 

The used solvent and polymer concentration are shown in the following table 1 . 

m i 







m Je ( 0/ 1 ) 


CYEPI. 


0 M F : C H 3 CN 


30—60 




1:1 (mm) 




P V A 


H 2 O 


5 


P V C 


DMF ; CHC I 3 


10 


P M M A 


C H C I 3 


6 


P S t 


CHC I 3 


6 



C Y E P L : is T J X & )V 7* iV 7 V 

P V A : ifi L) b * - )V T )V - )X> (7^PJ yf tr 5 — ) 
P V c : »J t^;^P7>f K (r^H'J 7f $ - ) 
P M M A : ft \) * + )V * 9 ? U lx — h ( T )V K V y + 
y 5 - ) 

P S t : # U X + V V ( 7* )V K l> -y -f- Jr * — ) 

The thickness of insulating level is investigated by measuring the capacitance in 10kHz between a 
grid electrode and the metal pole as for which the deposit was carried out by evaporation on the 
insulating layer. The deposit of the layer of alpha-SEKISHI thienyl is carried out by vacuum 
evaporation by the pressure of 5x10 to 3 Pa. The thickness of a semi-conductor layer is the 
assumption of consistency 1.38 g/cm3 of alpha-SEKISHI thienyl, and is investigated by the quartz 
microbalance. A thin layer transistor is completed by evaporation DEPOJISSHON of two metal 
poles separated by ** at intervals of 90micro. These two electrodes accomplish the source and a 
drain. 

All electric measurement is room temperatures and is performed by using a tungsten minute sound 
for electric contact. The current- voltage characteristic is Hewlett. Packard 4 MOB It is obtained using 
a picoammeter/voltage source. Capacitance is HB. 4192A Impedance It is measured with an 
analyzer. Two equipments are HP. 310 It is controlled by the microcomputer. 
A result is collectively shown in the following table 2. 
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a : m * #J jft ft 4 0 £ /Jn $ V^cT) ~C 3![ % 7 ft 
b ; « # * ^ L 

The example of a magnification property is shown in attached drawing 1. There, the source-drain 
electrical potential difference Vds is shown in an axis of abscissa, and the drain current strength (Id) 
obtained with the various source-grid electrical-potential-difference values Vgs (shown in the right 
end of drawing) is shown to the axis of ordinate. 

It turns out that the mobility difference under the electric field effect observed in the studied various 
solvents cannot be returned to the difference in the electric capacitance of a system. It is because all 
the tested devices have similar capacitance (to order of 10 nF/cm2). Therefore, the good insulating 
capacity of the thin layer between a grid and a semi-conductor is not the only decision criterion 
which should be taken into consideration. And it was found out that an insulator should have specific 
inductive capacity high again enough. Although it should not be used in order for these 
considerations not to restrain this invention person and to interpret this invention restrictively, it is 
thought that the effectiveness of improving mobility calls at the structural organization by which the 
semi-conductor by which the deposit was carried out on the insulating substrate which is a polar 
insulator has been improved. It is because it is known a certain forge fire that the specific inductive 
capacity is large if an insulator molecule is a polarity. This change in the semi-conductor structure 
near the insulator carries out the result of the mobility increase of a carrier (support). 
Example 2 Although carried out like an example 1, alpha-SEKISHI thienyl refined by the continuous 
extract by dichloromethane in Soxhlet is used. The result shown in the following table 3 is obtained. 
Here, 50micro (the source and drain) of golden electrodes is separated. 
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[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of* this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Translation done.] 
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